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Option: no upper tether, 
LEV€ mass attached to 

upper keel. 

Tether attach 

/E&3) 

1 J  

h a m  Examion Vehicle - 
cargo (LEV43 P 

Vchiclc 
Space Station 
(Growth Delta 4) 

Space Station coordinate 
origin (0, 0,O) in center of 
truss bay \ 

65 

M 
363 

/ 
center of mass 
(454,154, -0.30) 

System center of mass 
(maintained near 
origin with upper 
tether, or allowed to be 
offset in option 
without upper tether) 

point 
(0, 0,531 

Tether length determined by induced 
acceleration at propellant depot required for 

(Approximate values are O.ooO1 g and 200 m) 
- propellant settling in tanks. 

w Transfer Propellant Tank CTPT) 

Lunar Transfer Vehicle - Cargo 
(LTV-C) 

66 120 

68 130 
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E v m p a c e  S w  with T-d P r o w  nepot - 

tion: no upper tether 

attached to upper keel. 
3 v-P tank mass Yehicle 

LEV-P prop tank 
+ payload 

hiillam- 
48 90 

Vehicle M a S d t l -  
Space Station 380 5Ooo 

(Growth) (approx.) (approx.) 

TPT (70 t) 

Transfer Propellant Tank (TPT) 

Lunar Transfer Vehicle - 
Piloted (LW-P) 

TPT (70 t) 

TPT (70 t) 

J 

&L"-p (155 t) 

J L  J L  
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